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Introduction
Standard Antibiotic Susceptibility Test (AST) include disk diffusion, broth dilution and manual and automated alternative methods that take 18 to 24 hours to get a good result. Faster methods such as DNA and mass spectrometry-based methods do not always provide good information in antibiotic susceptibility and have limitation (11, 12) . This limitation can be achieved by means of a device based on identification of bacterial physiological changes in the presence of antibiotics and by using biodegradable fluorescent markers, as flow cytometry (14, 15) . Flow cytometry (FCM) , is a device that passes cells or micrometer particles through the point of contact where the laser beams affect them, and the light that they absorb which is based on the intrinsic or sub-physical properties of the particle itself, Scatter or diffuse, and this light can be measured (1, 2) . Today, flow cytometry is a tool for bacterial analysis, detection, enumeration, determining changes in cellular function, metabolic activity, cell viability and antibiotic susceptibility of bacteria (3, 32) . Over the past decade, the presence of Acinetobacter baumannii, especially multiple drug resistant A. baumannii (MDRAB), has been recognized as the most important pathogen and cause of hospital mortality worldwide. Rapid identification of these strains is essential for the treatment of their disease (17, 18) . The aim of this study was to investigate the antibiotic resistance pattern of multidrug-resistant A. baumannii isolates against meropenem and piperacillin-tazobactam using flow cytometry.
Methods
This cross-sectional descriptive study was performed on 55 A. baumannii strains randomly isolated from clinical specimens of 230 patients admitted to Milad Hospital, Tehran, from November to April 2017. Gram staining and biochemical tests were used for identifying A. baumannii strains. Antibiotic susceptibility testing was performed by disk diffusion methods according to CLSI 2017 against 7 antibiotics ( Table 1 ). Strains that were resistant to more than two classes of antibiotics were included as MDR strains. Microdilution broth method was used to determine Minimum Inhibitory Concentration of meropenem and piperacillintazobactam. For Flow cytometry 10 isolates of multidrug-resistant A. baumannii were selected. The concentrations of meropenem and piperacillintazobactam for A. baumannii isolates were 2, 4, 8 µg/mL and 16, 64, 128 µg/mL. The incubation time of antibiotic treatment on bacterial suspension was 4 hours. Then the suspension was centrifuged and stained by 2 µg/mL of Rhodhamin123 florescent dye. The results were analyzed by Flow cytometer FACSCalibur using Side scatter (SSC), forward scatter (FSC) and green florescent light (FL1) parameters with 488-nm wavelength helium laser beam. Data analysis was performed for all methods. TThe results of antibiotic MIC of isolates showed that the mean MIC of Meropenem antibiotic was 105.14 with a standard deviation of 84.101 and for the piperacillin-tazobactam antibiotic 1236.11 with a standard deviation of 774.124. 37/37% of the strains had MIC 64 µg/mL for Micropenem and only 90/90% of isolates had MIC of 8 µg/mL. For piperacillin-tazobactam the highest MIC was 1024 μg/mL and higher.
In Flow cytometry section at concentrations of 2, 4 and 8 μg/ml of meropenem antibiotic, the cell death rate was 1.96%, 1.44% and 0.59%, respectively (Figure 2 ).
At concentrations of 16, 64 and 128 μg/mL of piperacillin-tazobactam antibiotic, the cell death rate was 1.96%, 1.44% and 0.59%, respectively ( Figure 2 ). 
